Immunophenotypical analysis of myofibroblasts and mesenchymal cells in the bleomycin-induced rat scleroderma, with particular reference to their origin.
Cellular characteristics of myofibroblasts and its possible origin with mesenchymal stem cell nature in scleroderma remain to be investigated. We analyzed these cells in scleroderma induced in F344 rats by bleomycin (BLM) by immunolabeling using a panel of marker antibodies for cytoskeletons (vimentin, desmin, α-smooth muscle actin (α-SMA)) and stromal stem cells (Thy-1, A3). Skin samples were collected at 1, 2, 3, and 4 weeks after initiation of subcutaneous injections of BLM (100 μl of 1 mg/ml, daily). In double immunofluorescence, myofibroblasts reacting simultaneously to α-SMA, vimentin, and Thy-1 were seen in sclerotic lesions with a time-dependent increase. Mesenchymal cells in the perifollicular dermal sheath (PDS) displayed increased reactivity for Thy-1 and vimentin, but α-SMA expression did not increase in these cells. In double immunofluorescence, both myofibroblasts and pericytes in newly formed blood vessels in sclerotic lesions co-expressed α-SMA, vimentin and Thy-1, and the PDS cells and pericytes reacted simultaneously to A3, Thy-1 and vimentin. Desmin-positive cells were infrequently seen around the blood vessels. Based on these findings, the PDS cells and pericytes may be involved as possible progenitors of myofibroblasts in sclerotic lesions in the stromal stem cell lineage. Interestingly, increased number of TUNEL-positive apoptotic epithelial cells in the atrophied hair follicles significantly correlated with increase in immunohistochemical scoring of vimentin and Thy-1 in the PDS. Apoptosis in the hair follicle might have mediate the perifollicular fibrosis, resulting in extensive scleroderma. The present findings would provide new insights in the pathogenesis of BLM-induced scleroderma in terms of myofibroblasts and its origin.